Stereoselective interactions between local anesthetics and ion channels.
Local anesthetics are useful probes of ion channel function and structure. Stereoselective interactions are especially interesting because they can reveal three-dimensional relationships between drugs and channels with otherwise identical biophysical and physicochemical properties. Furthermore, stereoselectivity suggests direct and specific receptor-mediated action, and identification of such stereospecific interactions may have important clinical consequences. The fact that drug targets are able to discriminate between the enantiomers present in a racemic drug is the consequence of the ordered asymmetric macromolecular units that form living cells. However, almost 25% of the drugs used in the clinical practice are racemic mixtures, and their individual enantiomers frequently differ in both their pharmacodynamic and pharmacokinetic profiles. Moreover, their effects can be similar to or different from the pharmacological effect of the drug and may contribute to the undesired effects of the drug. In other cases, the pharmacological effects induced by the two enantiomers on the molecular target are opposite. In the present manuscript, we will review the stereoselective effects of bupivacaine-like local anesthetics on cardiac sodium and potassium channels.